significant associations are likely to be disguised by imprecise knowledge of conception dates, termination periods (7), and the environmental characteristics of the putative teratogen. Care must be taken in interpreting any large number of statistical tests such as those of Table  2 . Even if there is no correlation between malformation and exposure, it is to be e:(pected that 5 percent of the tests will be significant at the 5 percent level. In Table 2 , 25 percent of the tests are significant at the 5 percent level.
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Multiple paternity in a litter or brood occurs in natural populations of mammals (1), snakes (2), salamanders (3), fish (4, 5) , and arthropods (6-9); it has also been reported in laboratory populations of mammals (10), birds (11), fish (12), and insects (8, 13) . In most field studies, multiple paternity is inferred from the presence, in a single brood, of at least three electrophoretically detectable paternal alleles at a given protein locus (14) ; that is, multiple mating is deduced on the basis of genetic information from females and their broods or from broods alone. This method underestimates the frequency of multiple paternity in a population, because multiply sired broods go undetected when mates share the same biochemical phenotypes at the loci considered. To circumvent this problem, probabilistic forriulas have been proposed (1, 15) for estimating population Multiple paternity in a litter or brood occurs in natural populations of mammals (1), snakes (2), salamanders (3), fish (4, 5) , and arthropods (6-9); it has also been reported in laboratory populations of mammals (10), birds (11), fish (12), and insects (8, 13) . In most field studies, multiple paternity is inferred from the presence, in a single brood, of at least three electrophoretically detectable paternal alleles at a given protein locus (14) ; that is, multiple mating is deduced on the basis of genetic information from females and their broods or from broods alone. This method underestimates the frequency of multiple paternity in a population, because multiply sired broods go undetected when mates share the same biochemical phenotypes at the loci considered. To circumvent this problem, probabilistic forriulas have been proposed (1, 15) for estimating population values from the observed frequency of broods containing three paternal alleles.
In this report we quantify directly the occurrence of multiple paternity in a free-living population. Our analysis rests on field observations of mating in Belding's ground squirrels, Spermophilus beldingi, and, as in several recent investigations of genetic variation and vertebrate population structure (16, 17), on paternity exclusion studies in which allozymes in the blood are assayed by gel electrophoresis.
Belding's ground squirrels are diurnal rodents that inhabit subalpine meadows in western North America. We observed them in the central Sierra Nevada at the 3040-m summit of Tioga Pass, California (18). There ground squirrels are active from May through September; the rest of the year they hibernate. The population has been studied since 1969, and most of values from the observed frequency of broods containing three paternal alleles.
Belding's ground squirrels are diurnal rodents that inhabit subalpine meadows in western North America. We observed them in the central Sierra Nevada at the 3040-m summit of Tioga Pass, California (18). There ground squirrels are active from May through September; the rest of the year they hibernate. The population has been studied since 1969, and most of (Fig. 1) . By watching almost continuously, we recorded all the matings of 19 females and most of the matings of 14 others (19). We then livetrapped all 33 (plus five females that we did not see mate) and removed 1 to 2 ml of blood from each by pipetting from the suborbital sinus. We also took blood from all 33 potential sires in the 1977 and 1978 populations (the 28 males that we saw mate, plus five adult residents that we did not see mate). Finally, all 175 young weaned by the females (135 in 1977, 40 in 1978) were captured and sampled within 2 days of emerging from their natal burrows.
In the field, blood samples were kept on ice until centrifugation (2 to 4 hours); after separation, the plasma and cellular fractions were stored separately in liquid nitrogen (-196?C). Within 3 weeks the samples were transferred to a laboratory freezer (-76?C), where they remained for 2 to 5 months until analysis. Proteins were studied with standard horizontal starch-gel electrophoresis and histochemical staining procedures (20). Before beginning this study, we surveyed 30 loci (N -19 animals) to identify polymorphic systems (21). We found six polymorphic loci in blood (Table 1) for use in our paternity analysis.
The phenotype at each of the six loci was determined for every animal. Then, 352 for each litter, the phenotype of every juvenile and its dam was used to implicate or eliminate one of the observed mates as the sire. In some litters, all offspring could have been sired by only one male (single paternity). In others, a given mate must have sired some offspring, but could not have sired them all (multiple paternity).
We evaluated paternity indirectly when mating observations were incomplete or nonexistent. Genetic information from the female and her young was used to postulate the phenotype of a male that could have sired the whole litter. If none of the males in the population had the appropriate phenotype, multiple paternity was inferred. The pres- ence in a litter of at least three paternal alleles at the adenosine deaminase or protein 1 locus also indicated multiple paternity (1, 3, 5, 8) .
In all, the paternity of 27 of the 38 study litters was resolved (Table 2) . Of these, 21 (78 percent) were multiply sired. We believe that this is the highest frequency of multiple paternity ever demonstrated in a natural population. Even if all 11 unresolved litters were singly sired, the minimum frequency of multiple paternity would be 55 percent. The implication is that most S. beldingi litters comprise full siblings and maternal half-siblings.
Of the 19 litters for which there are complete data (Table 2) , six were singly sired; three of these were born to females that had mated only once. Thus seven of ten litters born to multiply mating females were multiply sired. We conclude that in this species multiple mating usually results in multiple paternity.
The exact number of sires was determined for four of the multiply sired litters: three were sired by two males each, and one was sired by three. In two of these litters the sire of each offspring was identified. In the first, a litter of six, one mate sired five young and a second sired one. In the second, a litter of four, two mates sired two young each, while a third mate sired none. Thus, intrabrood paternal representation was unequal-as in multiply inseminated arthropods (7-9, 22), fish (12), and laboratory mammals (10).
Probabilistic models for estimating the population-wide frequency of multiple paternity (1, 15) yield two extreme estimates: the maximum posits only two sires per brood, and the minimum posits an infinite number (23). Using these models and observed allelic frequencies (Table 1) , we computed estimates of multiple paternity in S. beldingi. For the adenosine deaminase locus, the estimated frequency was between 100 percent (the two-male model) and 32 percent (infinite number of males). For the protein 1 locus, the extreme values were 143 and 66 percent, respectively (24). While these estimates indicate that multiple paternity is frequent in S. beldingi, they do not permit its precise quantification. In this study both behavioral observations and genetic information were required to obtain a reliable estimate.
Our demonstration of frequent multiple paternity in S. beldingi implies that littermates are not all equally related in this species. Should multiple paternity be as common in other social species, studies of intrabrood differences in coop- 
